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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Intematioaal application No. 
PCT/US99/21117 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[3r| the international application as originally filed 
the description: 



pages 
pages 
pages 



1-18 



, as originally filed 



NONE 



filed with the demand 



NONE 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



19-21 



NONE 



NONE 



, as originally filed 

. , as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



, filed with the letter of 



I x| the drawings: 



pages 
pages 
pages 



, as originally filed 



NONE 



, filed with the demand 



NONE 



filed with the letter of. 



the sequence listing part of the description: 

pages NONE 

pages 

pages 



NONE 



, as originally filed 

filed with the demand 



NONE 



, filed with the letter of. 



2. With regard to the language, all the elements marked above were available or ftimished to this Authority in the language in which 
the intemational application was filed, unless otfierwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I [ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of intanational preliminary examination (under Rules 552 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

I [ filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

[ I furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
been fiimished. 

4 The amendments have resulted in the cancellation of: 

S the description, pages NONE 

Q the claims, Nos. NONE 

fx] the drawings, sheets/% NONE 



5- |x I This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed' and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70,17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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International application No. 
PCT/US99/2IU7 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . statement 

Novelty (N) Claims 2-8, 10-18 YES 

Claims 1, 9, 19-21 NO 

Inventive Step (IS) Claims NONE YES 

Claims i:2J NO 

Industrial Applicability (lA) Claims iiiJ YES 

Claims NONE NO 



2. citations and explanations (Rule 70.7) 

Claims 1,9, 19, 20 and 21 lack novelty under PCT Article 33(2) as being anticipated by Sonoda et al (US 4,874,480 

A). 

The Sonoda et al patent is directed to a process for forming a lubricative film for cold working on titanium and titanium 
alloy substrates. The substrates are immersed as the cathode in an electrolytic phosphate conversion coating bath which contains 
zinc cations and phosphate anions. An electric current is passed through the substrate to form a phosphate conversion coating. 
See the abstract. Thus, the Sonoda et al patent meets the limitations of claim 1, steps 1(A), 1(B), II and III. The bath contains 
zinc ions in a concentration of 1 to 50 g/1 and phosphate ions in a concentration of 3 to 140 g/1. These ranges overlap the ranges 
recited in claim 2. The bath may also contain calcium, manganese or iron ions. These correspond to the metals recited in instant 
claims 3 and 9. Sonoda et al teach that the bath may additionally contain an oxidizing agent such as nitric acid. See column 
2, lines 18-34. This teaching meets the limitation of claim 1, step 1(C). The pH of the bath ranges from a highly acidic I.O to 
a moderately acidic 5.0 (column 2, lines 35-37). Coating is performed al a temperature ranging from 30° to 80** C (column 2, 
lines 39-41). Current density between 0.2 and 30 A/sq dm and electrolysis time between 10 seconds and 5 minutes may be used 
(column 2, lines 49-52). The coverage of the zinc phosphate film is between 2 and 20 g/sq m. Additionally, a lubricant is added 
on top of the phosphate film. This meets the limitation of claims 1, step (IV). Materials used as lubricants include known 
materials such as fatty acid sodium soap, oils and fats, mineral oils, solid lubricants, and the like (column 2, lines 56-62). These 
lubricants correspond to the lubricants recited in instant claims 7, 8, 13, 14, 17, 18, 20 and 21. In a preferred embodiment, the 
substrates are first treated with a colloidal titanium-based surface adjustment agent prior to immersion in the conversion coating 
bath. See column 2, lines 63-68. This treatment corresponds to the treatment of instant claims 6, 12, 16 and 19. 

Claims 2-8 and 10-18 lack an inventive step under PCT Article 33(3) as being obvious over Sonoda et al in view 
of Witte (Continued on Supplemental Sheet.) 
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International application No. 
PCT/US99/21U7 


Supplemental Box 

CTo be used when the space in any of the preceding boxes is not sufficient) 


Continuation of: Boxes I - VIII 


Sheet 10 


I. BASIS OF REPORT: 




5. (Some) amendments are considered to go beyond the disclosure as filed: 
NONE 





V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 
(US 4,904,352 A). 

The Sonoda ei al patent is taken as above. Instant claim 2 recites that the conversion coaling solution comprises at 
least 20 g/1 of dissolved zinc cations and at least 20 g/l of dissolved phosphate anions. Instant claims 4 and 10 recite that the 
Ca:Zn ratio is from 0. 1: 1 to 2: L Sonoda el al do not disclose these specific ranges. However, as noted above, Sonoda et al 
disclose zinc ions in a concentration of I to 50 g/l and a phosphate concentration of 3 to 140 g/l. These ranges significantly 
overlap the ranges concentration recited in instant claim 2. Additionally, the pH range recited in claim 2 would be expected to 
overlap the pH range of 1-5 disclosed by Sonoda et al. Based on the suggestion of Sonoda et al to include calcium ions, one of 
ordinary skill in the art would have been able to determine an appropriate amount as recited in claims 4 and 10. 

In example 1 of Sonoda et al a cleaned sheet of titanium was treated with the conversion coating bath. The reference 
is silent as to how the sheet of titanium was cleaned. 

The Witie patent is directed to a process for electrolytically coating a titanium article. Prior to coating, the titanium 
article is initially cleaned by conventional methods to remove oxides and surface contamination. The conventional cleaning 
methods that may be used include pickling and rinsing. See column 4, lines 31-41. This corresponds to the pickling and 
rinsing steps recited in instant claims 5, 11 and 15. 

Claims 2-8 and 10-18 lack an inventive step since it would have been obvious at the time the invention was made lo 
have cleaned the titanium substrates of Sonoda et al by pickling and rinsing because these are conventional cleaning steps which 
are known to be useftil in preparing titanium substrates for coating as shown by Witte. Choice of appropriate values for the 
concentration of phosphate, zinc and calcium ions within the ranges recited would have been a matter of routine optimization 
within the skill of the ordinary worker in the art, particularly in view of the ranges disclosed by Sonoda et al. 

Claims 1-21 meet the criteria set out in PCT Article 33(4) because the claimed invention has industrial applicability in 
the field of metal forming. 



- — NEW CITATIONS 

US 4,904,352 A (WITTE) 27 February 1990, see column 4, lines 28-41. 
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INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/lJS9y/2U17 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :C25D 1 1/36; C23C 28/00 
USCL :205/199, 318 

According to Interoalional Patent Classification (IPC) or lo both nat ional classification and IPC 

R FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

U.S. : 205/199.318 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
APS 

phosphate, lubricate 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant tt» claim No. 


X 


us 4,874,480 A (SONODA el al) 17 October 1989. column 2, lines 
18-34 and 56-62. 


1, 3, 6-9, 12-14, 
16-21 


Y 




2, 4, 5, 10, 11, 
15 


Y 


US 5,401,381 A (SEIDEL el al) 28 March 1995, colunin 6, line 63 
to column 7, line 12. 


1-21 


Y 


US 5,503,733 A (SPECKMANN el al) 02 April 1996, ahsiracl. 


1-21 



I I Further documents are listed in the continuation of Box C. | | See patent family anne.v. 



* Special cstegorieft of ciuxl documcnls: 

'A* docuni«nt defining the general atate of ihe art which is noi coitsidered 

to be of paiticular relevance 

*E' earlier document published on or after the intemationsl filinfi date 

'L' document which may throw doubu on priority c)aim(*) or wliicli is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or other 

means 

'P" document published prior to the international filing date but later Uian 



later document piililislied after ihc intcntntKMiiil filitij: or priority 
date and not in conflict with the npplicalinn l>ui cnctl lo understand 
llie principle or Uieory iiii(kr)yiitg Uie iitvcniuin 

document of particular relevance; the claimed cnlion cannot be 
considered novel or cannot he cott<iidered to tnvttlvc .ni invetnive step 
when tiie ilocumeni is taken alone 

document of particular relevance; the claime<) niventioii cannot be 
considered to involve an iiivcinive atc|j when the document is 
combined with one or more other such dociimenis. sucli coinltinaiioii 
being ohvioiis to a person skilled in Ihe art 

document nicntber of tlie same patent fannly 
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